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(57) Abstract: A method and apparatus for manufacturing elastomeric material components of a tyre for vehicle wheels, said method 
comprising the steps of: feeding a continuous elongated element (20) from a delivery member (19) disposed close to a toroidal 
support (18) for application of said elongated element (20) onto the toroidal support itself; giving the toroidal support (18) a rotatory 
motion for circumferential distribution around its geometrical rotation axis (X), so that the elongated element (20) is circumferentially 
distributed on the toroidal support (18); moving said toroidal support (18) on a plurality of axes so as to carry out controlled relative 
displacements for transverse distribution between said toroidal support (18) and said delivery member (19) to form a component (9, 
12, 13, 14, 15, 16, 17) of a tyre (3) with said elongated element (20) which is defined by a plurality of coils (20a) laid down in mutual 
side by side and superposed relationship in a preestablished deposition pattern depending on a predetermined cross-section outline to 
be given to said component (9, 12, 13, 14, 15, 16, 17), wherein the step of feeding said continuous elongated element (20) takes place 
by extrusion of elastomer material through at least one extrusion screw (22) and at least one gear pump (23) associated therewith. 
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A METHOD AND APPARATUS FOR MANUFACTURING ELASTOMERIC COMPONENTS OF A TYRE FOR 
VEHICLE WHEELS 

Description 

5 

The present invention relates to a method and an apparatus 
for manufacturing elastomeric material components of a tyre 
for vehicle wheels. 

10 Manufacturing of tyres for vehicle wheels involves 
formation of a carcass structure essentially made up of one 
or more carcass plies substantially of a toroidal shape and 
having their axially opposite side edges in engagement with 
respective annular reinforcing elements usually referred to 

15 as "bead cores" . 

Provided on the carcass structure at a radially external 
position, is a belt structure comprising one or more belt 
strips in the form of a closed ring and essentially made up 
20 of textile or metallic cords suitably oriented with respect 
to each other and the cords belonging to the adjacent 
carcass plies . 

At a radially external position of the belt structure, a 
25 tread band is provided which usually consists of a band of 
elastomer material of suitable thickness . 

Finally, a pair of sidewalls is provided on the opposite 
sides of the tyre, each of said sidewalls covering a side 
30 portion of the tyre included between a so-called shoulder 
region disposed close to the corresponding side edge of the 
tread band, and a so-called bead located at the respective 
bead core. 

35 To the aims of the present invention it should be pointed 
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out that by the term "elastomer material" it is intended a 
composition comprising at least one elastomeric polymer and 
at least one reinforcing filler. Preferably this 
composition further comprises additives such as a cross- 
5 linking and/or plasticizing agent, for example. Due to the 
presence of the cross-linking agent, this material can be 
cross- linked through heating so as to form the final 
article of manufacture , 

10 Traditional production methods essentially provide for the 
above listed tyre components to be first made separately of 
each other, to be then assembled during a tyre building 
step . 

15 However, there is a general tendency in present 
technologies to resort to production methodologies enabling 
production and storage of semi -finished products to be 
minimised or possibly eliminated. 

20 For the purpose, production processes have been proposed 
that aim at obtaining given tyre components such as tread 
band, sidewalls or others, by laying down a continuous 
elongated element of elastomer material of a reduced 
section as compared with that of the component to be 

25 obtained, onto a toroidal support carrying the tyre being 
worked, which elongated element is such arranged as to 
form, around the rotation axis of the tyre, a plurality of 
consecutive coils disposed in side by side and/or 
superposed relationship so as to define the component 

30 itself in its final configuration. 

WO 01/36185 Al in the name of the same Applicant, describes 
a method for manufacturing elastomeric material components 
of a tyre for vehicle wheels comprising the steps of: 
35 feeding a continuous elongated element from a delivery 
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member disposed close to a toroidal support for application 
of said elongated element onto the toroidal support itself; 
giving the toroidal support a rotatory motion around its 
geometrical rotation axis, so that the elongated element is 
5 circumf erentially distributed on the toroidal support; 
carrying out controlled relative displacements for 
transverse distribution between the toroidal support and 
the delivery member to form a tyre component with said 
elongated element which is defined by a plurality of coils 

10 laid down in side by side or mutual superposed relationship 
according to a preestablished deposition pattern depending 
on a predetermined cross-section outline to be given to 
said component. In particular said document teaches that if 
the peripheral speed of the toroidal support at the point 

15 of application of an elongated element is such controlled 
that a conveniently higher value than the feeding speed of 
the elongated element itself by the delivery member is 
maintained, adhesion of the applied elongated element is 
greatly improved and important advantages in terms of 

20 operating flexibility are achieved. In particular, the 
possibility of conveniently modifying the cross-section 
sizes of the elongated element is achieved so as to adapt 
the latter to the thickness of the component to be made, at 
the different points of the cross-section outline of the 

25 component itself. 

EP 0 968 814 A2 describes a process and an apparatus for 
laying down elastomer materials for the constituent 
elements of a tyre. An elastomer material for a constituent 

3 0 element of a tyre is laid down onto a support carrying out 
a high-efficiency and high-accuracy rotation through 
arrangement of a pair of counter -rotating rollers close to 
a radially- external upper surface portion of the support 
and utilising a distance defined between the rollers as a 

35 roller matrix. The apparatus for laying down elastomer 
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materials for the constituent elements of a tyre around a 
rotating support comprises a volumetric extruder to feed 
the raw elastomer material to the rotating support, a pair 
of counter-rotating rollers placed close to an outlet of 
5 the volumetric extruder and close to a radially external 
portion of the rotating support, and a distance defined 
between the pair of rollers and serving as a matrix for the 
elastomer material to be laid down. 

10 US 4,963,207 discloses a method and an apparatus for 
building a tyre by application of elastomer products to a 
rigid support. The elastomer products forming part of the 
tyre structure are laid down on a rigid core by a 
volumetric extruder provided with a piston and having an 

15 orifice of small sizes located close to the surface to 
which the elastomer material is applied. Arrangement of 
the elastomer materials takes place by a meridian 
positioning of the orifice with respect to the receiving 
surface, through extrusion of a controlled volume of 

20 elastomer material. 

The Applicant could ascertain that the prior art methods 

and apparatus for building a tyre or making a tyre 

component by deposition of elastomer elements onto a rigid 
25 support, have some drawbacks . 

The injection chamber present in the extruders provided in 
some of the above mentioned embodiments does not allow a 
continuous use of the line comprising the extruder and the 
30 toroidal support associated with its actuating devices. In 
fact between two distinct injections of elastomer material 
the injection chamber needs to be reloaded, which reloading 
requires some time during which working of said material is 
stopped. 



35 
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Since the length of the working path on the extrusion screw 
depends on the loading moment within the extruder, the 
elastomer material in said injection extruders is worked in 
an uneven manner, i.e. working is not constant for all the 
5 elastomer material masses delivered. Consequently, the 
features of the delivered material are not constant and the 
outgoing flow rate is subjected to continuous variations 
that adversely affect the process of laying down the 
elongated elements on the toroidal support, so that the 
10 latter show unexpected variations. 

In addition during working the elastomer material is 
submitted to different thermal shocks due to how the 
extruders themselves are made; in fact, they are provided 
15 with very narrow passage ports at one or more locations at 
their inside. Consequently, the features of the extrusion 
are not homogeneous and constant during production, so that 
sometimes there are imperfections in the finished product. 

20 These imperfections are mainly due to burning phenomena on 
the elastomer material known as "scorching" which can give 
rise to clots clogging the injector. At this point frequent 
purging of the injector nozzle becomes necessary, and this 
laborious operation stops the working cycle. 

25 

Finally the Applicant could ascertain that the prior art 
methods and apparatus do not ensure a perfect synchronism 
between the toroidal support movements and feeding of the 
extrusion to the outlet, since the extrusion features are 
30 affected by working to which the extrusion is submitted, as 
previously discussed. 

The Applicant experimented that by use of extruding 
apparatus comprising an extirusion screw associated with a 
35 gear pump, the working process of the elastomer material 
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and the process for accomplishment of tyre components on 
a toroidal support involving use of elongated elements of 
said extruded elastomer material obtained through said 
apparatus, do not suffer from the drawbacks found in the 
5 known art. Consequently, by suitably using a device for 
directly signalling the presence of the outgoing extrusion 
an optimal synchronisation between feeding of the elastomer 
material and movement of the toroidal support to which the 
extruded elastomer material is directed can be obtained, 
10 said synchronisation being possible due to constancy in 
said extrusion features. 

In accordance with a first aspect, the present invention 
relates to a method for manufacturing elastomeric material 

15 components of a tyre for vehicle wheels, comprising the 
steps of: feeding a continuous elongated element from a 
delivery member disposed close to a toroidal support for 
application of said elongated element onto the toroidal 
support itself; giving the toroidal support a rotatory 

20 motion for circumferential distribution around its 

geometrical rotation axis, so that the elongated element is 
circumf erentially distributed on the toroidal support; 
moving said toroidal support on a plurality of axes so as 
to carry out controlled relative displacements for 

25 transverse distribution between said toroidal support and 
said delivery member to form a tyre component with said 
elongated element which is defined by a plurality of coils 
laid down in a preestablished deposition pattern depending 
on a predetermined cross-section outline to be given to 

30 said component, characterised in that the step of feeding 
said continuous elongated element takes place by extrusion 
of elastomer material through at least one extrusion screw 
and at least one gear pump associated therewith. 

35 In a preferred embodiment of said method, the working 
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pressure of said elastomer material downstream of said gear 
pump is included between 550 and 650 bars. 

Advantageously, the concerned method in a different 
5 embodiment involves a step of signalling the presence of 
said continuous elongated element coming out of said 
delivery member. 

In a preferred embodiment of the method itself, said exit 
10 moment of said elongated element is co-ordinated with 
driving in rotation of said toroidal support around said 
geometric rotation axis. 

According to a different aspect, the invention relates to 
15 an apparatus for manufacturing elastomeric material 
components of a tyre for vehicle wheels comprising a 
delivery member for the elastomer material operatively 
associated with a toroidal support connected to a device 
for movement on a plurality of axes, to apply a plurality 
20 of elongated elements extruded from said delivery member 
onto said toroidal support to make said components, 
characterised in that said delivery member comprises a 
volumetric extruder provided with at least one extrusion 
screw operatively associated with at least one gear pump. 

25 

In a preferred embodiment of the concerned apparatus, 
operatively associated with said volumetric extruder is a 
device for signalling the presence of said elastomer 
material coming out of said volumetric extruder. 

30 

According to a preferred aspect in a variant of the above 
embodiment, said device is an optical sensor. 

In a different embodiment of said apparatus, provided 
35 between said gear pump and extrusion screw is a collecting 
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chamber equipped with a pressure sensor for control of said 
gear pump. 

In a further embodiment of the concerned apparatus , the 
5 intervening pressure of said pressure sensor on said gear 
pump is included between 170 and 230 bars. 

In another embodiment of said apparatus, said movement 
device is designed to drive said toroidal support in 
10 rotation around an axis, and in motion according to six 
swinging axes . 

In a different embodiment, in said apparatus said movement 
device is provided to be a robotized arm. 

15 

Advantageously, said apparatus for manufacturing 
elastomeric material components of a tyre for vehicle 
wheels is integrated into a work station being part of a 
tyre production plant , 

20 

Further features and advantages will become more apparent 
from the detailed description of a preferred but not 
exclusive embodiment of a method and an apparatus for 
manufacturing elastomeric material components of a tyre for 
25 vehicle wheels in accordance with the present description. 
This description will be set out hereinafter with reference 
to the accompanying drawings, given by way of non-limiting 
example, in which: 

- Fig. 1 is a diagrammatic perspective view of an apparatus 
30 in accordance with the invention; 

- Fig. 2 is a plan view of a delivery member belonging to 
the apparatus in reference; 

- Fig. 3 is partial partly-sectional top view of the 
delivery member shown in Fig. 2; 

35 - Fig. 4 is a fragmentary cross-section of a green tyre 
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built following a method in accordance with the present 
invention. 

Referring particularly to F±g, 1, generally denoted at 1 is 
5 an apparatus set to manufacture elastomeric material 
components of tyres for vehicle wheels by a method in 
accordance with the present invention. 

By way of example, a tyre to be made in accordance with the 
10 present invention is generally identified by reference 
numeral 3 in Fig. 4 and essentially comprises a carcass 
structure 4 formed with one or more carcass plies 5, 6 
having the respective opposite end flaps fastened to 
annular reinforcing structures 7 (only one of which is 
15 shown in the accompanying figures) integrated into the 
inner circumferential regions of tyre 3, usually referred 
to as "beads". Each annular reinforcing structure 7 
comprises one or more circumferential annular inserts 8 or 
bead cores and one or more filling inserts 9 coupled with 
20 the carcass plies 5, 6. 

A belt structure 10 comprising one or more belt layers 11 
having respectively crossed reinforcing cords is applied 
to the carcass structure 4, at a radially external position 
25 thereof, as well as a possible auxiliary belt layer 11a 
comprising one or more cords of textile material spirelike 
wound up around the geometrical axis of tyre 3 . Interposed 
between each of the side edges of the belt structure 10 and 
the carcass structure 4 is an under-belt insert 12. 

30 

Tyre 3 further comprises a tread band 13 applied to the 
belt structure 10 at a radially external position, a pair 
of abrasionproof inserts 14 each applied externally, close 
to one of the tyre beads, and a pair of sidewalls 15 each 
35 of which covers the carcass structure 4 at a laterally 
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external position. 

The carcass structure 4 can be internally coated with a so-- 
called liner 16, i.e. a thin layer of elastomer material 
5 that, when vulcanisation has been completed, will be 
airtight so as to ensure maintenance in use of the tyre's 
inflating pressure. In addition, a so-called under-liner of 
elastomer material may be interposed between the liner 16 
and the carcass plies 5, 6. 

10 

Apparatus 1 lends itself to be part of a plant not shown 
designed to produce tyres for vehicle wheels or to execute 
some of the working operations provided in the tyre 
production cycle. 

15 

Within these working operations all components of tyre 3 to 
be obtained can be conveniently provided to be directly 
built on a rigid toroidal support 18 having an outer 
surface 18a substantially conforming in shape to the inner 
20 configuration of the tyre itself . 

To this aim, such a plant generally comprises a plurality 
of work stations (only one of which is shown) each assigned 
to execution of at least one of the working operations 
25 aiming at building the tyre on the toroidal support. Such a 
plant is described in document WO 01/32409 in the name of 
the same Applicant, for example. 

One or more apparatus 1 can be associated with different 
30 work stations so as to form, in accordance with the method 
in reference, one or more of the components of elastomeric 
material of tyre 3, such as the filling inserts 9 of the 
annular reinforcing structures 7, under-belt inserts 12, 
tread band 13, abrasionproof inserts 14, sidewalls 15, 
35 liner 16 and under-liner 17. 
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As shown in Fig. 1, apparatus 1 comprises at least one 
delivery member 19 set to operate close to the toroidal 
support 18 to feed at least one continuous elongated 
5 element 20 against the outer surface 18a of the toroidal 
support itself. 

In a preferential embodiment, such a delivery member 19 is 
essentially defined by a volumetric extruder set to operate 
10 in close proximity to the toroidal support 18 to deliver 
the continuous elongated element 20 directly either against 
the outer surface 18a or against the component previously 
formed on the toroidal support or under formation thereon. 

15 Said volumetric extruder denoted at 21 is provided with a 
so-called "die" 26 passed through by the product being 
worked at an outlet port conveniently shaped and sized 
depending on the geometrical and dimensional features to be 
given to the product itself. 

20 

Advantageously, the volumetric extruder 21 comprises at 
least one extrusion screw 22 to work the elastomer 
material, operatively associated with a gear pump 23. More 
specifically, the extrusion screw 22 over the whole 

25 longitudinal length thereof, works the elastomer material 
introduced thereinto through a load opening 24 until 
bringing it to a collecting chamber 25 upstream of said 
gear pump 23. Therein, a pressure sensor 28 or a device 
equivalent thereto operates said gear pump on achievement 

3 0 of a pressure included between approximately 170 and 23 0 
bars, preferably a pressure of about 2 00 bars. 

The gear pump 23 increases the elastomer material pressure 
until bringing it to about 550-650 bars, preferably to 
35 about 600 bars, which elastomer material is finally 
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extruded through said die 26. 

Said extrusion screw 22 and gear pump 23 are each driven by- 
power units identified by reference numerals 31 and 32, 
5 respectively. In an alternative solution said power units 
31, 32 can be replaced by a single power unit. 

It will be recognised that due to the presence of a 
volumetric extruder comprising at least one extrusion screw 
10 and at least one gear pump, a continuous extrusion devoid 
of downtime periods due to reloading of the elastomer 
material can be ensured. 

In addition, the elastomer material is always worked in a 
15 homogeneous manner and its features are maintained 
substantially unchanged; in particular a substantially 
constant viscosity is obtained which ensures a flow rate 
without important variations and therefore adapted to 
ensure formation of elongated elements 20 according to 
20 plan. 

The above volumetric extruder, among other things does not 
contemplate the presence of passages having very reduced 
ports for the elastomer material being worked so that 
25 thermal shocks and burning of the material are avoided and 
consequently no particular purging is required during 
working . 

Advantageously, an appropriate device signals the true 
30 moment of the elastomer material coming out from die 26 to 
co-ordinate driving of the toroidal support 18 in rotation, 
through appropriate electronic devices (not shown) . In 
fact, as better specified in the following, driving in 
rotation of said toroidal support 18 is to be carried out 
35 with an appropriate synchronism with respect to the 
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elastomer material coming out of the extruder 21 to enable 
a distribution as planned of the elongated elements 20 of 
elastomer material on said toroidal support 18. Said 
synchronisation is possible due to the high quality of the 
5 extrusion, relatively expressed by the constancy in the 
features of same • 

Preferably, the device controlling the true exit of the 
extruded elastomer material from die 26 is an optical 
10 sensor 27 located externally of the die itself at the 
outlet port thereof. 

The continuous elongated element 2 0 is preferably made up 
of a strip of elastomer material of flattened section, a 

15 rectangular, elliptic or lenticular section for example, 
the cross- section sizes of which are greatly reduced as 
compared with the cross-section sizes of the component that 
is wished to be made. By way of example, the continuous 
elongated element 2 0 may have a width included just as an 

20 indication between 3 millimetres and 15 millimetres, and a 
thickness included just as an indication between 0.5 
millimetres and 1.2 millimetres. 

One of the components previously identified by reference 
25 numerals 9, 12, 13, 14, 15, 16, 17, in its final 
configuration is obtained by delivering the elongated 
element 2 0 to the toroidal support 18 on which it is 
disposed, while a rotatory motion for circumferential 
distribution around a geometric rotation axis thereof 
30 identified by "X" is given to said support of such a nature 
that the elongated element itself is circumf erentially 
distributed. 

Concurrently with the rotation imposed to the toroidal 
35 support 18, transverse-distribution devices to be better 
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described in the following carry out controlled relative 
displacements between the toroidal support and the delivery 
member 19, in such a manner that the elongated element 20 
forms a series of coils 20a disposed in radial and/or 
5 axial side by side relationship following a preestablished 
deposition pattern depending on a predetermined cross- 
section outline to be given to the component being made. 

In accordance with a preferential embodiment of the present 
invention, both the rotatory motion for circumferential 
distribution, i.e. rotation of the toroidal support 18 
around its axis "X", and the controlled relative 
displacements for transverse distribution are achieved by 
directly moving the toroidal support 18. 

For the purpose it is provided that the devices designed 
to drive the toroidal support 18 in rotation around its 
axis "X" and the devices designed to carry out 
displacements for transverse distribution should be 
integrated into at least one robotized arm generally 
identified by 3 0 and set to removably engage the toroidal 
support 18 to sequentially bring it in front of each of the 
work stations provided in the above mentioned plant and 
conveniently move it in front of the respective delivery 
members 19. 

It should be recognised that the large freedom of movement 
given to the toroidal support 18 according to six swinging 
axes as shown in the above mentioned document WO 01/36185 
3 0 in the name of the same Applicant, as well as driving in 
rotation of said support around the geometric axis "X" 
enable a correct deposition of the elongated element 20 
from the extruder 21 to be carried out, irrespective of the 
conformation of the toroidal support 18 and the component 
35 to be obtained. 



10 
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The rotatory motion for circumferential distribution given 
to the toroidal support 18 is constantly controlled, in 
terms of angular speed, depending on the distance existing 
5 between the application point of the elongated element 20 
and the geometric rotation axis X. In particular, the 
angular- rotation speed is managed in such a manner that the 
toroidal support 18 at the application point has a 
constantly- control led peripheral application speed 
10 depending on the speed at which the elongated element 2 0 is 
fed by the delivery member 19, said feeding speed being 
advantageously signalled by said optical sensor 27. 

More specifically, as illustrated in the mentioned document 
15 WO 01/36185, the peripheral application speed is provided 
to have a nominal value constantly greater than and 
directly proportional to the theoretical speed at which the 
elongated element 20 is fed by extruder 21. 

20 To the aims of the present description, by "theoretical 
feeding speed" it is meant the linear amount of elongated 
element 20 fed by extruder 21 in the unit time, as measured 
in the absence of internal stresses on the elongated 
element itself. 

25 

This statement is to be taken into account above all in the 
case in which, as in the embodiment shown, the delivery 
member 19 substantially comprises an extruder 21 laying 
down the elongated element 20 directly onto the surface 18a 
30 of drum 18. In this case the theoretical feeding speed of 
the elongated element 2 0 is the speed that would be 
measured downstream of the extruder 21 if the elongated 
element would not be submitted to the dragging action by 
the toroidal support 18. 

35 
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Therefore, the value of the theoretical feeding speed is 
lower than the value of the speed to be measured on the 
elongated element itself at the extruder outlet port. 

5 Preferably, the nominal value of the peripheral application 
speed is greater than the theoretical feeding speed by a 
measure not exceeding 20%, so as to produce a corresponding 
action of longitudinal stretching on the elongated element 
20. More specifically, the application speed is maintained 

10 sxibstantially equal to the exit speed of the elongated 

element through the outlet port of the extruder, to be 
measured in close proximity to the outlet port itself. In 
this way, the cross -section sizes of the elongated element 
laid down on the toroidal support 18 keep substantially 

15 identical with those of the extruder outlet port. 

Consequently, one or more electronic computers (not shown) 
that are preferably designed for control and command of 
said work stations each comprising apparatus 1, are put in 
20 a position to use simpler calculation algorithms for 
programming the coil -deposition pattern during the planning 
step . 

Maintenance of the application speed to a greater value 
25 than the theoretical feeding speed further ensures an 
optimal adhesion of the elongated element to the outer 
surface 18a of the toroidal support 18. 

It is also advantageously possible to modify, in case of 
30 need, the peripheral application speed with respect to the 
nominal value to carry out a programmed control of the 
cross-sectional sizes of the elongated element 20. In 
particular, the application speed can be increased with 
respect to the nominal value in order to obtain thinning of 
35 the elongated element 20 so as to form coils 20a of reduced 
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section at points where the cross-section outline of a 
component is particularly thin, as it happens at the apex 
of the filling inserts 9 for example, at their radially 
external edges. It is also possible to reduce the 
5 application speed with respect to the nominal value where 
coils 20a of increased section are wished to be obtained 
by effect of the consequent swelling of the cross section 
of the elongated element . 
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CLAIMS 

1. A method for manufacturing elastomeric material 
components of a tyre for vehicle wheels, comprising the 

5 steps of: feeding a continuous elongated element (20) from 
a delivery member (19) disposed close to a toroidal support 
(18) for application of said elongated element (20) onto 
the toroidal support itself; giving the toroidal support 
(18) a rotatory motion for circumferential distribution 

10 around its geometrical rotation axis (X) , so that the 
elongated element (20) is circumf erent ially distributed on 
the toroidal support (18) ; moving said toroidal support 
(18) on a plurality of axes so as to carry out controlled 
relative displacements for transverse distribution between 

15 said toroidal support (18) and said delivery member (19) to 
form a component (9, 12, 13, 14, 15, 16, 17) of a tyre (3) 
with said elongated element (20) which is defined by a 
plurality of coils (20a) laid down in a preestablished 
deposition pattern depending on a predetermined cross- 

20 section outline to be given to said component (9, 12, 13, 
14, 15, 16, 17), characterised in that the step of feeding 
said continuous elongated element (20) takes place by 
extrusion of elastomer material through at least one 
extrusion screw (22) and at least one gear pump (23) 

25 associated therewith. 

2. A method as claimed in claim 1, wherein the working 
pressure of said elastomer material downstream of said gear 
pump (23) is included between 550 and 650 bars. 

30 

3. A method as claimed in claim 1, wherein a step of 
signalling the presence of said continuous elongated 
element (2 0) coming out of said delivery member (19) is 
provided. 



35 
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4. A method as claimed in claim 3, wherein said exit moment 
of said elongated element (20) is co-ordinated with driving 
in rotation of said toroidal support (18) around said 
geometric rotation axis (X) . 

5 

5. An apparatus for manufacturing elastomeric material 
components of a tyre for vehicle wheels comprising a 
delivery member (19) for the elastomer material 
operatively associated with a toroidal support (18) 

10 connected to a device for movement on a plurality of axes, 
to apply a plurality of elongated elements (2 0) extruded 
from said delivery member (19) onto said toroidal support 
(18) to make said components (9, 12, 13, 14, 15, 16, 17), 
characterised in that said delivery member (19) comprises a 

15 volumetric extruder (21) provided with at least one 
extrusion screw (22) operatively associated with at least 
one gear pump (23) . 

6. An apparatus as claimed in claim 5, wherein said 
20 volumetric extruder (21) is operatively associated with a 

device for signalling the presence of said elastomer 
material coming out of said volumetric extruder (21) . 

7. An apparatus as claimed in claim 6, wherein said device 
25 is an optical sensor (27) . 

8. An apparatus as claimed in claim 5, wherein a collecting 
chamber (25) equipped with a pressure sensor (28) for 
control of said gear pump (23) is provided between said 

30 gear pump (23) and extrusion screw (22) . 

9. An apparatus as claimed in claim 8, wherein the 
intervening pressure of said pressure sensor (28) on said 
gear pump (23) is included between 170 and 230 bars. 
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10. An apparatus as claimed in claim 5, wherein said 
movement device is designed to drive said toroidal support 
(18) in rotation around an axis (X) , and in motion 
according to six swinging axes. 

11. An apparatus as claimed in claim 10, wherein said 
movement device is provided to be a robotized arm (30) . 



10 



12. An apparatus as claimed in claim 5, wherein said 
apparatus (1) is integrated into a work station being part 
of a tyre (3) production plant- 
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